Introduction
Hemiagenesis is a rare but benign congenital anomaly in which one of the thyroid lobes fails to develop. The cause of hemiagenesis is not clear, but it is believed that the defect may arise from failure of the embryological development of a thyroid lobe [1] . We recently encountered a rare case of left thyroid dysgenesis, accompanied by ipsilateral double parathyroid adenomas in a patient with primary hyperparathyroidism. Institutional review board approval was obtained.
Case Report
A 55-year-old woman with primary hyperparathyroidism was referred to Johns Hopkins Hospital for surgical evaluation. She presented with new-onset constipation and dyspepsia, and several years of fatigue, hip pain, memory loss, reflux, decreased concentration as well as depression. Laboratory evaluation revealed a total serum calcium of 12.8 mg/dl (normal 8.4-10.5 mg/dl) with an elevated intact parathyroid hormone (PTH) level of 478 pg/ml (normal 10-65 pg/ml). The total 25-hydroxy vitamin D was 26 ng/ml, and thyroid function tests were normal. A dual energy Xray absorptiometry scan showed evidence of osteoporosis with a total radius T score of -3.6. She denied any history of head or neck irradiation, thyroid problems, pancreatitis, nephrolithiasis, and any family history of multiple endocrine neoplasia syndromes.
Primary hyperparathyroidism was suspected and the patient underwent sestamibi single photon emission CT imaging. Early images demonstrated asymmetric thyroid uptake of radiotracer left greater than right, with retention of radiotracer in what was
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Under the diagnosis of primary hyperparathyroidism, left neck exploration was performed. Two masses were removed without any discernable thyroid tissue was appreciated. Surgical pathology showed 2 left-sided parathyroid adenomas measuring 2.2 and 2.4 cm, superiorly and inferiorly. There was only a small fragment of histologically unremarkable thyroid tissue ( fig. 3 ) . The preoperative intact PTH was 434 pg/ml, and 5, 10, and 20 min after excision intact PTH levels were 38, 38 and 43 pg/ml, respectively. The patient was discharged on postoperative day 1 without any signs of hypocalcemia and a total serum calcium of 9.2 mg/ dl, and remained eucalcemic without any evidence of secondary hyperparathyroidism at the 12-month follow-up visit. Thyroid ultrasound demonstrating what was thought to be a left inferior thyroid nodule measuring 1.7 cm in its largest dimension. The left common carotid artery and internal jugular vein are located laterally and the trachea medially to this suspected thyroid nodule. Fig. 3 . Gross surgical picture of the left thyroid lobectomy and parathyroidectomy specimen revealing 2 adjacent parathyroid gland adenomas with a markedly atretic left thyroid lobe, attached to the superior parathyroid gland adenoma by a small pedicle.
Discussion
Thyroid dysgenesis is a rare and potentially confusing anomaly, especially in the setting of double parathyroid adenomas and primary hyperparathyroidism. This clinical scenario presents an interesting dilemma in the characterization of the specific type of thyroid dysgenesis in this patient as the final pathology revealed only a tiny amount of histologically unremarkable thyroid tissue. This case more closely resembles hemiagenesis rather than thyroid hypoplasia, as the patient was euthyroid and had a normally functioning right thyroid lobe [1] .
The overall prevalence and incidence of thyroid hemiagenesis varies among reports, but are assumed to be about 0.02 and 0.01%, respectively [2, 3] . Thyroid hemiagenesis is associated with a 3: 1 female predominance, and the left lobe of the thyroid is absent far more often than the right lobe, at a ratio of 4: 1, similarly to our case [4] . Previous studies that defined hemiagenesis relied on radiographic imaging and not surgical exploration and tissue analysis [3, 5] . Conventional radiographic imaging has resolution detection limitations, and it is difficult to verify thyroid hemiagenesis without surgery. Hence, our case can be better characterized as near complete thyroid hemiagenesis, if not effective thyroid hemiagenesis.
The clinical diagnosis of thyroid hemiagenesis is highly dependent upon the clinician maintaining an index of suspicion. The physical examination in our patient demonstrated normal size and consistency of the thyroid, with the right lobe slightly larger than the left, making the diagnosis difficult just based on the physical examination due to the presence of significant ipsilateral double parathyroid adenomas. In this scenario, ultrasoundguided fine-needle aspiration and analysis of intact PTH in the aspirate proved helpful to distinguish these questionable 'thyroid nodules' as parathyroid disease, but near complete thyroid hemiagenesis could not be confirmed until surgical intervention. This case highlights the difficulties of diagnosing thyroid hemiagenesis and is the first case report of near thyroid hemiagenesis and ipsilateral double parathyroid adenomas.
